Cytosolic free magnesium concentration [Mg2+]; and its regulation were studied in cultured embryonic chicken heart cells by use of the fluorescent indicator 2-[2-(5-carboxy)oxazole]-5-hydroxy-6-aminobenzofuran-N,N,Otriacetic acid (Furaptra). The intracellular location ofFuraptra was confirmed by its complete release from cells upon addition of saponin. The basal [Mg2+J], which averaged 0.48 ± 0.03 mM (n = 31), increased 3-fold on perfusion with sodium-free solution. This increase could not simply be attributed to intracellular sodium-extracellular magnesium exchange be- Indeed, even the basal [Mg2+] level is controversial (7, 8) . Page and Polimeni (9) showed that the rate of 28Mg uptake in perfused rat heart is increased by increasing extracellular Mg2+ ([Mg2+]0) and that 28Mg efflux is also stimulated by increasing [Mg2+]0 (Mg2+-Mg2' exchange). In frog skeletal muscle, 28Mg uptake is increased in alkaline solution and depressed in acid solution (10). The properties of sodiummagnesium exchange have been studied in squid axon (11, 12) and barnacle muscle fibers (13 tTo whom reprint requests should be addressed.
[Mg2+]; was largely attenuated when calcium was removed from the sodium-free perfusate. Thus, a substantial part of the increase in [Mg2+J] that occurs upon sodium-free perfusion is dependent on an increase in cytosolic free calcium (intracellular sodium-extracellular calcium exchange). The data suggest that
[Mg2+]J is altered by calcium, most likely due to a competition for intracellular binding sites.
Recent interest has focused on the regulation of cardiac-cell function by cytosolic free magnesium concentration [Mg2+] ,. Horie and Irisawa (1) report that 1 mM Mg2' at the inner surface of the patch membrane blocks potassium channels and causes inward rectification in single guinea pig atrial cells. White and Hartzell (2) used the whole-cell configuration of the patch clamp technique on isolated frog ventricle cells to show that an increase in [Mg2+] from 0.3 to 3.0 mM causes a 50% decrease of the cAMP-dependent voltage-gated calcium current. Meissner (4) (5) (6) .
Indeed, even the basal [Mg2+] level is controversial (7, 8) . Page and Polimeni (9) showed that the rate of 28Mg uptake in perfused rat heart is increased by increasing extracellular Mg2+ ([Mg2+]0) and that 28Mg efflux is also stimulated by increasing [Mg2+]0 (Mg2+-Mg2' exchange). In frog skeletal muscle, 28Mg uptake is increased in alkaline solution and depressed in acid solution (10) . The properties of sodiummagnesium exchange have been studied in squid axon (11, 12) and barnacle muscle fibers (13 tTo whom reprint requests should be addressed.
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To test for the presence of sodium-magnesium exchange, we perfused cells with sodium-free BSS (tetramethylammonium chloride substituted). Fig. 2A shows the excitation fluorescence at 335 and 370 nm with the emission wavelength at 510 nm for both Furaptra-loaded and unloaded cells that Autofluorescence-corrected excitation ratios at 335/370 nm (emission = 510 nm) plotted for BSS, sodium-free BSS, and return to control are 0.404, 0.821 (peak), and 0.354, respectively.
were perfused in the following sequence: BSS (control) for 5 min, sodium-free BSS for 5 min, and BSS (control) for [Mg2+] , in heart muscle fibers with Mg2+-selective microelectrodes, our value agrees well with the value of 0.4 mM reported by Blatter and McGuigan (19) but is less than the values of 2.4 mM and 3.0-3.5 mM reported by Fry (14) and Hess et al. (20) , respectively. The discrepancies in the values reported using Mg2+-selective microelectrodes could be due to interference from K+ and Na+ as discussed by Blatter and McGuigan (7, 19 
